
BACKGROUND OF INVENTION 

Field of invention 
5 The present invention relates to an image data processing 

system to process the image data photographed by a digital camera. 
Related art 

Conventionally, a digital camera by which the light is 
converted into electric signals by an optical sensor such as a CCD, 
;%0 and the electric signals are converted into the digital data and 
stored in a storage medium such as a flash memory, is known. When 
Cn the digital camera is used, the storing of the image data or various 
- workings can be easily carried out by an individual using a personal 

::J=! computer (PC) or the like, and by outputting the image by a printer 
,=15 connected to a personal computer, or a printer which can be directly 
connected to the digital camera, the photograph can be printed 
without development of the film. According to the improvement of 
the print quality of the printer, the photograph whose quality is 
so high that there is almost no difference to the silver halide 
2 0 photograph, can also be printed. 

The digital camera uses a flash memory housed in the digital 
camera or a storage medium such as a memory card which is detachable 
from the digital camera, in order to store the photographed image 
data . The light inputted from the photographic object into a optical 
25 sensor such as a CCD, is converted into the digital data by an A/D 
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converter, and after it is processed by exposure compensation and 
data compression, it is stored in the flash memory or the storage 
medium such as a memory card, as the image data. The number of images 
which can be stored in the flash memory or the memory card, which 
is used for the digital camera, is about from several number of sheets 
to several tens of sheets, although it is changed depending on the 
degree of the compression of the image data, that is, the image 
quality. Accordingly, in order to store the more image data, it 
is necessary that the larger number of sheets of the flash memory 
and memory card are prepared. 

However, because the cost of the flash memory and memory card 
is comparatively high, there is a problem that, when the several 
number of memory cards are prepared, the purchasing cost of the 
digital camera becomes high • 

Recently, by the aid of the rapid spread of portable terminal 
equipments such as a note type personal computer, and the 
substantiality of the communication circumstance such as the 
internet, by transferring the image data photographed by the digital 
camera to the large capacity storage apparatus such as a disk of 
a server computer by using the communication line such as a telephone 
line, and storing it, a system in which the capacity of the memory 
card installed in the digital camera is suppressed to the minimum, 
is proposed. 

However, in the case where a large amount of image data 
photographed by the user is stored by using the large capacity of 




memory apparatus, there is a problem that the more the amount of 
image data whose photographing is completed, the more difficult is 
the search of the image data of the image which is desired by the 
user. Further, there is a problem that, even when the memory section 
5 of the server computer has the large capacity, the memory capacity 
allotted to the user individual is limited, and because the old 
unnecessary image data is stored in the memory section, the newly 
photographed image data can not be stored in the memory section. 
,^ Further, in order to search the image data stored in the memory 
r3-0 section of the server computer, it is necessary that, in order to 
connect to the server computer, the terminal equipment such as a 
0 personal computer is used, therefore, even when only the digital 
camera is used, in order to obtain the image data, it is necessary 
for the user to have the personal computer, or the like, inevitably. 
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SUMMARY OF INVENTION 

Accordingly, an object of the present invention to provide 
an image data processing system by which a desired image data can 
be easily searched from a large amount of image data stored in an 
20 image data memory apparatus. 

Another object of the present invention is to provide an image 
data processing system by which the image data stored in an image 
data memory apparatus can be searched by using a digital camera. 
According to an image data processing system according to the 
25 first aspect of the invention, the digital camera and the image data 
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memory apparatus to store the image data are connected through a 
coimnunication means provided with a communication apparatus and a 
communication path connected to those. The light from a 
photographic object^ photographed by the digital camera, is 
converted into the image data, and stored in the image data memory 
apparatus through the communication means. Further, the reduction 
image data is formed according to the image data, and the reduction 
image data is stored in a storage medium of the digital camera. 
Accordingly, because the image data stored in the digital camera 
is only the reduction image data, it is not necessary to install 
a large capacity of storage medium in the digital camera. 

According to the image data processing system according to 
the second aspect of the invention, the digital camera is provided 
with an image display means which can display the image according 
to the image data and the reduction image data, and because the user 
can search the image data stored in an image data storage server 
by using the image according to the reduction image data displayed 
on the image display means of the digital camera, even when a large 
amount of image data is stored in the image data storage server, 
the desired image can be easily searched. 

According to the image data processing system according to 
the third aspect of the invention, because a reduction image data 
forming means is provided in the image data storage server, it is 
not necessary to install a complicated processing apparatus in the 
digital camera. 



According to the image data processing system according to 
the fourth aspect of the invention, because the reduction image data 
including the image data which is photographed and transmitted is 
formed, the user can obtain the newest reduction image data each 
5 time when photographing is carried out by the digital camera. 

According to the image data processing system according to 
the fifth aspect of the invention, because the digital camera 
receives and stores the formed reduction image data, the user can 
refer the reduction image corresponding to the image data stored 
I'lO in the image data memory apparatus, by the digital camera. 

According to the image data processing system according to 
i:f1 the sixth aspect of the invention, because the communication 
apparatus of the digital camera is housed inside the digital camera, 
it is not necessary for the user to carry the communication apparatus 
..Is separately from the digital camera, thereby, the portability is 
increased. 

According to the image data processing system according to 
the seventh aspect of the invention, the memory area of the image 
data memory apparatus in which the image data photographed by the 

20 digital camera is stored, has: a cache area which, when the memory 
capacity to store t he newest image data is insufficient, secures 
the memory capacity to store the newest image data by making an area 
in which, for example, the oldest image data is stored, enable to 
be overwritten, and overwrites the newest image data on the secured 

25 memory area and stores it; and a saving area to store the photographed 



image data and accumulate it. Accordingly, because the user can 
store the image data which is desired to be temporarily stored, in 
the cache area, and store the important image data which is desired 
not to be deleted, in the saving area, thereby, the memory area in 
the memory section can be efficiently used. 

According to the image data memory apparatus according to the 
eighth aspect of the invention, it has a reduction image data forming 
means . The reduction image data forming means forms the reduction 
image data according to the image data photographed by the digital 
camera. Therefore, the image data photographed by the digital 
camera is outputted to the image data memory apparatus , and the 
reduction image is formed in the image data memory apparatus. Then, 
the image data is stored in the image data memory apparatus as it 
is , and only the reduction image data is outputted to the digital 
camera. Accordingly, because the digital camera stores only the 
reduction image data, a large capacity of storage medium is not 
necessary- Further, because the reduction image data is formed in 
the image data memory apparatus, it is not necessary that a 
complicated processing apparatus is installed in the digital camera. 

^ BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a structural view showing an image data processing 
system according to the embodiment of the present invention. 

Fig. 2 is a structural view showing a structure of the image 
data processing systemi to which a printing apparatus is added. 



according to the embodiment of the present invention. 

Fig. 3 is a block diagram showing the image data processing 
system according to the embodiment of the present invention. 

Fig. 4 is a flow chart showing a photographic operation of 
the image data processing system according to the embodJLment of the 
present invention . 

Fig. 5 is a flow chart showing a print and reproduction 
operation of the image data processing system according to the 
embodiment of the present invention. 

Fig. 6 is an outline rear view showing a digital camera in 
the image data processing system according to the embodiment of the 
present invention. 

Fig. 7 is a typical view showing a CCD of the digital camera 
in the image data processing system according to the embodiment of 
the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Hereinafter, referring to the drawings, an embodiment of the 
present invention will be detailed. 

An image data processing system of an embodiment of the present 
invention, is shown in Fig. 1 to Fig. 5. 

As shown in Fig- 1, the image data processing system 1 consists 
of a digital camera 3 to photograph the photographic object, and 
a server computer 4 as an image data memory apparatus provided with 
a large capacity of memory section to store the image data of the 



photographic object photographed by the digital camera 3 . Further, 
as shown in Fig. 2, a printer 5 is connected to the server computer 
4 f and an image according to an image data stored in the memory section 
can also be printed. 

As shown in Fig. 3, the server computer 4 has: a CPU 40 serving 
as a computer main body which can conduct the image processing and 
each kind of control; a hard disk 41 as a memory section; and a 
communication apparatus 42 to connect to a communication path 2 which 
is connected to the digital camera 3 or the printer 5 . The hard 
disk 41 accumulates and saves a large amount of image data sent from 
the digital camera 3, and can be made a large amount and high speed 
access to it, in order to conduct data communication between the 
digital camera 3 and the hard disk 41 at high speed. A thumbnail 
6 (shown in Fig. 6) is formed by the CPU 40. 

In the present embodiment, a part of the memory area of the 
hard disk 41 of the server computer 4 is provided to the user as 
a user area. In the user area, 2 areas of a saving area in which 
the stored image data is not deleted, and a cache area in which, 
when there is no storable area of the image data, the oldest image 
data is deleted, and the newest image data is overwritten and renewed, 
are set. _ _ _ ____ ______ __ 

As shown in Fig. 3, the digital- camera comprises : a control 
apparatus 30; an image pick-up means consisting of a condenser lens 
31, a CCD (Charge Coupled Device) 32, and an A/D converter 33; an 
LCD (Liquid Crystal Display) 38 as the image display means for 
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displaying the image; a RAM (Random Access Memory) 34 to temporarily 
store the image data; a flash memory 3 6 to store the reduction image 
(thumbnail) 6 made by the server computer 4; a VRAM 37 in which the 
data for the image displayed on the LCD 3 8 is stored; and a 
communication apparatus 35 to connect to the communication path 2 
by which the digital camera 3 and the server computer 4 are connected. 
The image pick-up element provided in the image pick-up means is 
not limited to the CCD as described in the present embodiment, but, 
for example, a MOS sensor may be used. Further, the image display 
means is also not limited to the LCD. 

The communication means is structured by the communication 
path 2 which connects the communication apparatus 3 5 provided by 
being housed in the digital camera, to the communication apparatus 
42 provided in the server computer 4. As the communication path 
2, a wire transfer system using, for example, a telephone line, a 
wireless transfer system using a portable telephone or an infrared 
rays, and a network system using Ethernet, or the like, can be used. 
When the telephone line is used, a communication apparatus 35 such 
a MODEM may be housed in the digital camera 3. 

As the CCD 32, when, for example, as shown in Fig. 7, the CCD 
in which a plurality of pixesls are arranged in matrix-like, and which 
has complimentary color filters of C (Cyan) , M (Magenta) , Y (yellow) , 
and G (green), is used, a color image can be photographed. There 
is also a case in which a CCD having original color filters of R 
(Red), G (Green), and B (Blue) is used. 



The printer 5 is connected to the server computer 4, and can 
print an image according to the image data stored in the hard disk 
41 corresponding to the direction directed to the digital camera 
3 by the user. The printer 5 is provided with: a communication 
apparatus 51 to connect to the communication path 2 connected to 
the server computer 4; a cache memory 52 to temporarily store the 
image data received from the server computer 4; a printing section 
53 provided with a head for printing and a print section; and a CPU 
5 0 to control the function of the printer 5. Further^ when a local 
disk 54 which can store the image data whose printing is completed 
is provided to the printer 5 , when the image data whose printing 
has been completed once, is printed again, it is not necessary to 
transmit the image data again from the server computer 4 . 

In the case of an individual user, the printer 5 is arranged 
in his home, and the printer 5 is controlled from the digital camera 
3 through the communication path 2 from the separated place from 
the home, and can print the image data stored in the hard disk 41. 
Further, it is also possible that the printer 5 is arranged in a 
photo shop, a mini-lab, or a convenience store, and a large number 
of peoples can use it. As the printer 5, an Inkjet printer, 
sublimation type printer, _and laser printer can be used. 

Next, according to a flow chart shown in Fig. 4, the 
photographed image processing will be described. When the 
photographing is conducted by using the digital camera 3 (step S401, 
hereinafter, brief ly written as S401) , the electric signal outputted 



from a CCD 32 is converted into a digital signal by an A/D converter 
33, and the digital data outputted from the A/D converter 33 is 
directly stored by appointing the address of a RAM 34, by the DMA 
(Direct memory Access) without through a control apparatus 3 0 for 
5 increasing the speed (S402 ) . On the digital data, each kind of image 
correction such as the adjustment of the white balance, 
interpolation processing, and color correction is conducted by the 
control apparatus 3 0 of the digital camera 3, and the digital data 
is compressed by a method of JPEG (Joint Photographic Experts Group) 

j'3-0 or the like, and is formed as the image data with a small capacity 
(S403) • JPEG is an irreversible image compression method which can 

Til process images of about 167 million colors of 256 gradations of each 

- of R, G and B, and is commonly used, and by changing the compression 

rate, the image quality of the saved image can be adjusted. Further, 

..3.5 the image data whose compression is completed, can also be 
temporarily saved in the flash memory 36. 

The foirmed compressed image data is transmitted to the server 
computer 4 outside of the digital camera 3 through the communication 
path 2 (S404), and the server computer 4 receives the image data. 
20 Herein, the digital data is not processed in the digital camera 3, 
and transmitted to the server computer 4, and the server compute:^ 
4 may conduct each kind of image compensation and compression on 
the digital data. When the image data whose compression is completed, 
is temporarily saved in the flash memory 36, it is desirable that 
25 the image data which is saved in the flash memory 3 6 is automatically 
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deleted after it is transmitted to the server computer 4 . 

The image data whose processing is completed, is stored in 
either one of the saving area or the cache area of the hard disk 
41 according, to the direction from the user. The user directs the 
storage area of the image data to the digital camera 3 (S405) . The 
direction directed to the digital camera 3 is received by the server 
computer 4, the server computer 4 judges to store the image data 
in which of the saving area or the cache area (S412) . In the case 
where the image data is stored in the cache area, when the memory 
capacity necessary to store the newest image data is not remained 
in the cache area, the oldest image data stored in the hard disk 
41 is deleted (S413) , and after the area is secured, the newest image 
data is stored (S414) . On the one hand, when the image data is stored 
in the saving area, the newest image data is stored in the hard disk 
41 without deleting other image data (S415). 

When the store of the image data is completed, the server 
computer 4 forms a thumbnail 6 according to the image data including 
the newest image data, stored in the hard disk 41 (8416). The 
thumbnail 6 is the reduction images into which all image data stored 
in the hard disk 41 are reduced, and which are displayed index- 
like, and after the store of the image data is completed, the 
thumbnail 6 is formed according to the newest image data including 
the image data newly stored in the cache area and the saving area. 

The formed thumbnail 6 including the newest image data is 
transmitted to the digital camera 3 by using the communication path 



2, and is stored in the flash memory 3 6 of the digital camera 3 (S406)* 
The newest reduction image data is transmitted from the server 
computer 4, each time when the user conducts the photographing by 
using the digital camera 3 and the thumbnail 6 stored in the flash 
memory 3 6 is renewed by the newest reduction image data. Accordingly, 
the user can always confirm the newest information of the image data 
stored in the server computer 4 by the thumbnail 6 . Further, because 
only the thumbnail 6 is stored in the flash memory 36, the necessary 
memory capacity can be reduced, and even when the user takes a large 
number of pictures , it is not necessary to prepare a large number 
of sheets of the flash memory 36. 

The image data stored in the hard disk 41 is related to the 
thumbnail 6 as follows. The i_mage data stored in the cache area 
and the saving area of the hard disk 41 has a file name respectively. 
For example, in the order of photographing, a name such as [001. 
JPEG], [002. JPEG], [OOn, JPEG (n is an integer)], is named. File 
names corresponding to these file names of the image data are named 
to respective images of the thumbnail 6 . For example, corresponding 
to the image data, file names such as [001s. JPEG], [002s. JPEG], 
[00ns. JPEG (n is an integer)], are named. According to this, for 
example, when the image data [001s. JPEG] included in the thumbnail 
6 is selected from the digital camera 3, the image data [001. JPEG] 
stored in the hard disk 41 is selected. 

Next, according to a flow chart in Fig. 5, the processing in 
which the image data stored in the hard disk 41 is reproduced by 
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the digital camera 3 and printed by the printer 5, will be described. 

When the image according to the image data stored in the hard 
disk: 41 is printed by the printer 5, and reproduced on the LCD 38 
of the digital camera 3;. the direction of the print and reproduction 
5 can be directed from the digital camera 3 . 

As shown in Fig. 6, while looking at the thumbnail 6 displayed 
on the LCD 3 8 of the digital camera 3, the user searches the image 
desired to be printed or reproduced (S501) . By using the thumbnail 
6 for the search, even when a large amount of dLmage data is stored 

I'io in the hard disk 41, the user can easily search and select the desired 
image (S502). When the user looks at the thumbnail 6 and selects 

i:r! the desired image and directs (S511 ) , the server computer 4 receives 
the direction from the digital camera 3 (S511), and searches the 
image data of the selected image by the user, from the hard disk 

;=iL5 41 (S512). In the present emboddLment, as shown in Fig. 6, the form 
in which 9 sheets of the thumbnail of the length 3 rows x width 3 
rows are displayed, is adopted, but, a form in which 4 sheets of 
images of both the length and width of 2 rows are displayed, or a 
form in which 16 sheets of the thumbnail of both the length and width 
20 of 4 rows are displayed, may be adopted. 

_ The searched image data is trajismitted f rom the hard disk 41^ 

to the digital camera 3 though the communication path 2 (S513). 

The digital camera 3 receives the image data transmitted from 
the server computer 4 (S503), and can display the image according 

25 to the received image data on the LCD 38 of the digital camera 3 
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(S504). The user confirms the image displayed on the LCD 38, and 
judges whether the image is printed (S505). When the user 
directs the print of the image displayed on the LCD 3 8 to the digital 
camera 3 (S506 ) , the direction is transmitted to the server computer, 
and the server computer 4 downloads the same image data as the image 
displayed on the LCD 38 from the hard disk 41 to the printer 5 (S514 ) . 

The printer 5 receives the downloaded image data (S521), and 
stores the image data once in the cache memory 52 provided in the 
printer 5 (S522) . As for the image data stored in the cache memory 
52, the print data is formed by the CPU 50 provided in the printer 
5 for each time when the print is conducted (S523), and the print 
is conducted by the print section 53 according to the print data 
(S524). As described above, when the image data is stored in the 
cache memory 52, in the case where a plurality of sheets of the images 
according to the same image data are continuously printed, the print 
can be quickly conducted. This is for the reason that: for example, 
even when the image data stored in the hard disk 41 of the server 
computer 4 is compressed by the method of JPEG, or the like, and 
its data capacity is about 100 k bytes, when it is converted into 
the print data to print by the printer 5, the data becomes the large 
*^^t§_of_ several megabytes to several ten s megabytes, although it 
depends on the capacity of the image to be printed, therefore, rather 
than in the case where the print data is formed by the server computer 
4 and downloaded to the printer 5 and then printed, in the case where 
the image data is downloaded once from the hard disk 41 to the cache 




memory 52 of the printer 5 and stored, and the image data is converted 
into the print data by the printer each time when the print is 
conducted, the quicker print can be conducted. 

When the print is completed, the image data stored in the cache 
5 memory 52 is saved in the local disk 54 provided in the printer 5 
(S525) . Accordingly, when the same image as the image once printed 
is reprinted, because the image data is saved in the local disk 54, 
it is not necessary to connect to the hard disk 41 of the server 
computer 4, and download the image data. 
3-0 Further, when the image data used for the reproduction or the 

J print is stored in the cache area of the hard disk 41, the reproduced 
n or printed image data is rewritten in the saving area of the hard 
disk 41 (S515). Accordingly, the image data which has so high 
frequency in use as it is necessary for the user to reproduce or 
4L5 print it, is not deleted. 

In the above, as described by using the embodiment, according 
to the image data processing system of the present invention, the 
digital camera stores only the reduction image data, and because 
the practical image data is stored in the image data storage server, 
20 the capacity of the storage medium installed in the digital camera 
can be reduced, and the number of s hee ts o f the images which can 
be photographed, can be increased. 

Further, because the user can search the desired image by using 
the reduction images recorded in the digital camera, the operation 
25 of the user necessary for searching the image data can be simplified. 
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Further, because the reduction image data stored in the 
digital camera is in timed relationship with the image data stored 
in the image data storage server, the user can always confirm the 
newest image data by using the digital camera. 

Further, because the user can search and give the direction 
to print or reproduce the image data stored in the image data storage 
server by using the digital camera, it is not necessary to have the 
personal computer, or the like. 

In the above, a form in which the hard disk is used as the 
memory section of the server computer, is described in the present 
invention, however, in the present invention, when a memory section 
which has large capacity, and can make random access and is high 
speed, such as the magnetic disk or optical disk is used, the memory 
section is not limited to the hard disk. 

Further, in the present embodiment, the flash memory is used 
as the storage means for storing the image data of the reduction 
image in the digital camera, however, when a medium which can store 
and rewrite the image data, is used, the storage means is not limited 
to the flash memory. 

Further, in the present embodiment, the processing of the 
still image photographed by the digital camera is described, however, 
it is not limited to the still image, but may be the moving picture. 
When the moving picture is used, the first one frame of the moving 
picture is stored in the digital camera as the thumbnail. 



